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THE CONCEPT OP SENSATION 

WHILE a large amount of excellent research work has been done 
in investigating the functioning of the various special senses, 
the status of sensation in general is far from being clear. Its various 
alleged attributes, in terms of which it is in fact defined — quality, 
intensity, extension, duration, clearness, order, texture and the like — 
are not well defined. Indeed, there seems to be no immediate prospect 
of securing agreement even as to the number of such attributes. So 
if we ask what sensation itself is, no clear and reliable answer ap- 
pears to be available, and the whole subject is characterized by 
subjective opinions rather than objective certainties. For structural 
psychology at any rate, this is a serious matter. Indeed' it would 
not be too sweeping to say that the whole progress of the science is in 
jeopardy. For instance, the theory of perception is left without a 
solid basis, a situation perhaps particularly obvious when we con- 
sider the numerous attempted explanations of the perceptual illu- 
sions whose lack of finality arises from their seeking to analyze these 
experiences into sensational elements whose own nature is not clearly 
known. A breakdown in our understanding of the nature of sensa- 
tion inevitably invalidates a large part of structural psychology. 

The view which I wish to propose in the following pages, and 
which I think can be made a consistent part of a constructive psy- 
chological scheme, is that by sensation we mean what I shall call 
receptor response. In a moment I shall explain and seek to justify 
the use of this term, but to make clear what I mean, let us apply 
this suggested characterization of sensation to one or two of the 
fairly numerous borderline cases which, on purely introspective evi- 
dence, it is difficult to classify as sensational or perceptual. Is 
vocality, for example, an attribute inherent in auditory sensations, 
or is it something superadded, something read into the bare data 
of audition? The view which I advocate offers us a perfectly defi- 
nite systematic answer: vocality is sensational if it arises out of 
specific changes in the receptor, and otherwise not. Or again, con- 
sider the local signs of visual sensations. Are these sensational or 
not? Again, our clean-cut systematic answer is that they are if 
they arise out of some specific condition in the visual receptor, and 
that they are not if they arise out of conditions in the centers or in 
other, non-visual receptors, e.g., the kinesthetic receptors. These 
instances will serve to show my meaning when I define sensation as 
receptor response. 

In making use of the term receptor response I am employing a con- 
cept which so far as I know has never been isolated in current behavior- 
istic discussions, though it is implied in them. Perhaps I can best dem- 
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onstrate its consistency with the behavioristie point of view in general 
by reviewing the treatment of sensation which is offered by the so- 
called "extreme" behaviorists, a treatment which seems to me radi- 
cally defective. John B. "Watson proposes in effect to give up the con- 
cept of sensation altogether and contends that all those differences 
which structural psychology interprets as inherently sensational can 
be dealt with as differences in effector response. Bather crudely 
put, his suggestion would be that a difference such as that between 
red and green depends upon the fact that light of one wave length 
impinging on the retina causes the response "red," while light of 
another wave length causes the response "green." I would like to 
call attention to two closely related difficulties to this account. First, 
it hardly seems to meet the facts. Vague and unsatisfactory as the 
structuralist view of sensation differences may be — and I for my 
part must indorse "Watson 's criticism of it — it does at least recognize 
sensations as ultimate and irreducible qualitative differences, and so 
far at least it seems sound. That there are such differences in our 
mental life, differences which can not be resolved into anything else, 
seems a plain fact to which no general prejudice against the intro- 
spective method ought to blind us. Thus it is that the attempt to inter- 
pret what the structuralist calls sensation differences in terms of differ- 
ences in effector action appears to be an over simplification at the ex- 
pense of reality. The second objection is that "Watson operates with a 
conception of response that is far too narrow — which is, indeed, the 
ground of his failure to deal adequately with the facts of mental life. 
For him response is nothing but end-result. Now light of different 
wave lengths might set up completely different retinal processes or 
completely different neurograms without registering in different end- 
results. If this were the case, still on "Watson 's theory, the organism 
would remain unaware of the difference in color, simply because the 
difference failed to register in its muscles and glands, surely a par- 
adoxical result. 

Evidently what is required is a more inclusive definition of re- 
sponse. "Why should objective psychology, which sets out to offer 
explanations in terms of organic behavior, limit itself to explanations 
in terms of effector action only? There seems no reason whatever 
for dividing the effector-receptor circuits at some arbitrarily chosen 
point, whether just back of the effectors or elsewhere, and saying 
that everything on one side of the line is response while everything 
on the other side is not. It is no plea in favor of hypothetical brain 
schemes to urge that objective psychology must take account of all 
and not a mere part of the facts of organic life. The critical point, 
the point where essential differences actually arise, is not between 
receptor tissue and neural tissue, nor between neural tissue and 
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effector tissue, but between the organism as a whole and its environ- 
ment. All that the organism does on the cues of external stimulation 
is in the nature of response. As I have argued more fully elsewhere * 
we can not separate out from behavior either central processes or 
receptor processes, and must think of response as any bodily change 
brought about by external stimulation. 

Clearly the immediate consequence of this is the consistency and 
tenability of the concept of receptor response, though we must recog- 
nize it under certain conditions which will be discussed later. But 
in any case it is a tenable notion. And, furthermore, it is of great 
value in clearing up the whole doctrine of sensation differences, for 
it makes possible an objective account which recognizes the very fact 
which "Watson tends to ignore and which the structuralists take into 
account, the fact that what are called sensation differences are ulti- 
mate and can not be explained in terms of anything else. 

I turn now to a more detailed consideration of the view of sensa- 
tion as receptor response as it applies to a number of closely related 
psychological problems. 

1. I begin by considering the nature and status of so-called simple 
unitary sensations. That this is a point at which introspective psy- 
chology finds itself in difficulties is evident from the widely varying 
estimates offered of the total number of possible sensations. Such 
lack of agreement can be symptomatic of nothing but ambiguity in 
the conception of simple sensation itself. Can the theory here advo- 
cated throw any light upon this matter? 

Here at once we come upon what seems at first sight the most 
paradoxical consequence of the view that sensations are nothing but 
receptor responses. For it is obvious that unless the afferent and 
central fibres are in working order, changes in the sense organ do 
not register at all in mental life. Take an individual whose optic 
nerve has been damaged without any injury to his eyes. Light will 
set up the regular retinal changes, as far as we know. That is, 
there can be receptor responses, which on our definition are sensa- 
tions. But he will still be blind. Now this result is due not to a 
fault in the theory, but to the ambiguity of the word sensation. 
Let us keep constantly in mind its identical equivalence, for us, to 
receptor response, and the paradox is no longer very troublesome. 
When we say that a change in the sense organ must set up changes 
in the central mechanism in order to "register," what do we mean? 
"We mean that the receptor response becomes integrated as an ele- 
ment in the total behavior of the organism, while if the neurones 
are so affected that it does not "register," we mean that it does not 

i"The Stimulus Eesponse Relation," Psychol. Bev., Vol. 29, No. 2, p. 152. 
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become so integrated. For us the prime work of the whole nervous 
system must be integrative. Now behavior psychology operates in 
terms of total response. This, indeed, is its difference from physi- 
ology. Thus our conclusion is that unintegrated receptor responses 
— simple sensations in isolation, to use the traditional terminology 
— are entirely beyond the realm of psychology. The point is not 
that as a result of education and sophistication we always add to 
and interpret our simple sensations. Eather it is that for the 
normal individual, with his receptors in structural and functional 
contact with the neural mechanism, isolated simple sensations are 
impossible, and that when they do occur owing to accident or injury, 
they play absolutely no part in total behavior or mental life, and 
are mere physiological curiosities. 

Here, of course, we come upon the explanation of the difficulty 
found by introspection in separating out and counting simple sensa- 
tions. The actual material open to introspective survey contains 
no free simple sensations. It does not even contain complexes made 
up of nothing but simple sensations. It consists of sensational ele- 
ments, to be sure, but these are organized into very elaborate com- 
plexes, and bound up with non-sensational elements. So it is that 
all structuralistic attempts to show how mental functions can be 
analyzed down into series and constructs of simple sensations are 
bound to fail simply because the underlying organic conditions of 
mental life are such that mental functions, to exist and occur at all, 
must involve more than receptor responses. Simple sensations, or 
isolated and unitary receptor responses exist, and exhibit ultimate 
and irreducible differences, but they do not exist in isolation, and 
the psychologist can not deal with them by themselves. 

2. This leads me to the problem of perception, and more specif- 
ically of the perception of space and time. Perceptual knowledge 
is denned as consisting of complexes made up of sensations and 
nothing but sensations. But if we regard sensations as receptor 
responses it becomes clear that such complexes in fact never occur 
in mental life. "We might, it is true, have a number of responses 
occurring simultaneously. But this in itself would not constitute 
perception. It is necessary that the various incoming impulses be 
integrated at the centers, and if we look at the matter from the 
point of view here advocated it is evident that this condition de- 
stroys the purely sensational character of the complexes which re- 
sult. The bringing together of various incoming impulses, as we 
have in effect indicated, must be interpreted to mean their integra- 
tion into the warp and woof of total behavior. That is, the organic 
conditions which the structuralist rightly thinks of as necessary 
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for the occurrence of perception, more correctly understood imply 
that we never have pure perception at all, that the alleged sensation 
complexes are in reality much more complicated and heterogenous, 
consisting of both sensational and non-sensational elements. 

The point is especially clear when we consider our alleged per- 
ceptual knowledge of space and time, which is supposed to be built 
up out of visual, tactual, kinesthetic, somatic and other sensations. 
But the idea that sensations are self-sufficient self-existent atoms 
of knowledge which contain the primal stuff from which is elabo- 
rated our awareness of the space-time manifold and which can be 
combined into various patterns by the central nervous system is not 
tenable. On the one hand, a mere sensation in and of itself is not 
knowledge at all, for it plays no part in mental life. And on the 
other hand, the central mechanism does a great deal more than 
recombine the data from the receptors. It consolidates receptor re- 
sponses with mental life in general. There emerges here a sugges- 
tion of the right direction in which to look for constructive solu- 
tions of the problems with which the structuralist attempts to deal 
in the psychology of perception. For it'appears that our awareness 
of space and time is not something special and definite, a special 
kind or texture of sensations, but that it is simply our skill in mak- 
ing gross motor and bodily adjustments to the environment. 

The general conclusion to which we are driven here is that in 
spite of the fact that we can retain sensation in a strictly behavior- 
istic scheme, we can not retain perception. We agree with the 
structuralist that sensations are ultimate and irreducible differ- 
ences. But we do not in the least agree that they can be regarded 
as self -existent atomic entities out of which more complex knowl- 
edge structures can be built. As receptor responses they have no 
meaning in mental life except when integrated with behavior as a 
whole by the action of the central mechanism, and in this case they 
become consolidated with non-sensational elements from which they 
can never be disentangled. 

3. Finally let us consider the status of imagery and the alleged 
imaginal content of thought. I shall not raise the question as to 
whether imagery exists or not, for to deny it as certain behaviorists 
do seems to me a flagrant contravention of plain fact in the interests 
of a theory. The matter that is of interest here is its relation to sen- 
sation. 

Let us assume that imagery is constituted by activity in the cen- 
ters. To what extent, if at all, may we expect to be able to correlate 
it to sensation ? First and foremost there is every reason for believ- 
ing a priori that we ought to be able to assimilate imagery to the 
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various special senses, so that we can speak intelligibly of visual, 
auditory, kinesthetic and tactile imagery, and so forth. The mere 
fact of the functional localization of the central mechanism seems 
decisive on this point. A visual image will arise out of activity in 
the visual areas ; an auditory image out of activity in the auditory 
areas, and so forth. But beyond this we may not be able to go, for 
there is a profound organic and functional difference between imagery 
and sensation, the latter being constituted by change in the recep- 
tors and the former by change in the centers. Here I think we are 
at the source of introspective difficulties with imagery, for attempts 
to work out any thoroughgoing correlation between the characteris- 
tics of imagery and sensation seem to be erroneous in principle. 
The more constructive attempt would be not to analyze it into 
sensationalistic equivalents which it does not and can not possess, 
but rather to deal with it in terms of its influence on general be- 
havior. 

The consideration of imagery suggests a mention of the question 
of the alleged imaginal content of thought. The most serious system- 
atic argument against imageless thought is that the doctrine seems to 
involve us in the paradox that thinking is a sort of vacuum, a process 
where nothing happens because there is nothing there, but which 
still gives us tangible results. Now from the introspective point of 
view the only concrete reals in mental life are sensations and sensa- 
tion-like images. Hence we derive the view that all thought proceeds 
by means of images. Obviously, however, the concept of sensation 
which I have advocated forbids us to deal with thought as a succes- 
sion of sensation-like contents. But it does more than this. It sup- 
plies an adequate alternative to the theory of imageless thought by 
showing how we may regard thinking as a series of concrete happen- 
ings, though not a series of contents. "We agree with Watson here 
that thought is a sort of action, though we do not necessarily limit 
it to laryngeal work. Sensations and images are actions too, and 
thought may or may not involve either of them together with other 
types of activity as well. 

I close with a word on the systematic significance of the considera- 
tions here worked out. It will be observed that I have used a number 
of ambiguous expressions throughout this entire discussion. I have 
spoken of sensations "registering" and of "mental life," terms 
which suggest the introspective point of view. This has been done 
quite deliberately in the belief that it simply does not matter. "With 
introspection as such, we can, I think, have no quarrel, for science 
can not afford to repudiate any method which may lead to the dis- 
covery of any modicum of fact. What we do quarrel with, however, 
is the imposition of ill-defined theories upon introspective data. 
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In particular, psychology must avoid two extremes. On the one 
hand, an objective scheme is under no obligation to find equivalents 
for all structuralistic conceptions. A behaviorism which is nothing 
but a forced translation of structuralistic theory is nominal only. 
Objective psychology must work out its own system in its own way, 
and that system may or may not have points of contact with others 
that have been proposed. As we have specifically seen here, the 
theory of perception can have no place in such a system, though of 
course the facts which the theory of perception attempts to explain 
must be considered. On the other hand, we must not ruthlessly re- 
ject all the notions of structural psychology merely because we find 
the introspective method irritating in certain cases. Specifically we 
have seen that sensation has an objective meaning. To be of any 
value, behaviorism must stand on its own feet and work out its own 
conclusions without prejudice either for or against any other scheme. 

James L. Mtjesell. 
Lake Erie College. 



IS CONSCIOUSNESS PHYSICAL? 

IN his recent article, "The New Materialism," 1 Professor Pratt 
has seen fit to include me among the materialists. To this I 
have no objection so long as the classification does not shut out from 
view what I regard as novel in my outlook. Historical forms of 
materialism have always been weak in their epistemology and in their 
handling of the categories. For this reason I have preferred the 
more general term "naturalism" which is, as it were, still in the 
making. 

But when I come to the content of his exposition and criticism, 
I discover that he has partially failed to see the implications of the 
epistemology which we supposedly have in common. I hasten, there- 
fore, to make my reply in order that others may not be misled. My 
argument is necessarily complex and involves some measure of 
subtlety. Were this not the case, I would hardly expect it to offer 
a solution of such an age-old puzzle as that of consciousness and 
brain. I shall summarize my position and bring out its principles, 
and then I shall answer Professor Pratt's objections. 

I 

The essentials of my position ean, I think, be summarized under 
the following six points: 

1. Consciousness is a term for the compresence of contents which 
i This Journal, Vol. XIX, No. 13. 



